Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.003 Å; R factor = 0.035; wR factor = 0.098; data-to-parameter ratio = 13.8.
In the title salt, C 8 H 16 N 2 O 4 2+ Á2H 2 PO 4 À Á2H 2 O, the piperazine ring is located around an inversion center and adopts a chair conformation. The dihydrogen phosphate anions and free water molecules are linked via O-HÁ Á ÁO hydrogen bonds into two-dimensional hydrogen-bonding layers, which are further connected through O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds involving the protonated piperazine into a three-dimensional supramolecular network.
Related literature
For related structures, see : Yang et al. (2008) . For potential applications of optical, electrical, magnetic and microporous materials, see: Evans & Lin (2002) ; Zhang & Chen (2006) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) , ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL97. intriguing architectures and topologies, but also for their potential applications in optical, electrical, magnetic, and microporous materials (Evans et al. 2002; Zhang et al. 2006) . We have synthesized two series of hybrid organic-inorganic frameworks with 1,4-piperazinediacetic acid and lanthanide sulfates (Yang et al. 2008) . Our aim is to obtain similar hybrid solids by using phosphates instead of sulfates. However, we fail to synthesize the aimed compounds and obtain a three-dimensional supramolecular network, C 8 H 24 N 2 O 14 P 2 (1.2H 2 PO 4 .2H 2 O).
The title compound, is a dihydrogen phosphate, in which 1 is a protonated piperazine derivative and the piperazine ring located around inversion center adopts chair conformation (Fig. 1) . The asymmetric unit of the title compound, contains half a protonated 1,4-piperazinediacetic acid, a dihydrogen phosphate and a free water molecule. In the carboxylates of protonated 1,4-piperazinediacetic acid, the distance of the C=O bonds is 1.209 (2) Å, which is shorter than those of C-O bond (1.311 (2) Å) and considered to have full double-bond character.
In the compound, the dihydrogen phosphates and free water molecules are linked to each other, via O-H···O hydrogen bonds into a two-dimensional hydrogen bonding layers (Table 1, Fig. 2 ), which are further connected through O-H···O and N-H···O hydrogen bonds involving the protonated 1,4-piperazinediacetic acid into a three-dimensional supramolecular network.
A mixture of H 2 pda.2H 2 O (0.024 g, 0.1 mmol), Nd 2 O 3 (0.034 g, 0.1 mmol), H 3 PO 4 (0.1 ml), and water (6 ml) were heated ina 15 ml Teflon-lined vessel at 160 ° for 3 days, followed by slow cooling (5 ° h -1 ) to room temperature. After filtration, colorless block crystals were collected and dried in air (0.025 g, yield ca 57% based on H 2 pda).
Refinement
All H atoms attached to C, N and O(hydroxyl) atoms were fixed geometrically and treated as riding with C-H = 0.99 Å (methylene), N-H = 0.93 Å and O-H= 0.84 Å with U iso (H) = 1.2U eq (C or N) or U iso (H) = 1.5U eq (O). H atoms of water molecule were located in difference Fourier maps and included in the subsequent refinement using restraints (O-H= 0.85 (1)Å and H···H= 1.40 (2)Å) with U iso (H) = 1.5U eq (O). In the last cycle of refinement, they were treated as riding on their parent O atom. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Refinement. Refinement of F

